Circular dichroism studies of the binding of mammalian and non-mammalian cytochromes c to cytochrome c oxidase, cytochrome c peroxidase, and polyanions.
The effects of binding of Candida krusei, Drosophila melanogaster, horse, human, and rat cytochromes c to beef cytochrome c oxidase (ferrocytochrome c: oxygen oxidoreductase, EC 1.9.3.1) and yeast cytochrome c peroxidase (ferricytochrome c: hydrogen-peroxide oxidoreductase, EC 1.11.1.5) on their circular dichroism spectra were determined. The binding to cytochrome oxidase results in a positive increase in the ellipticities of the positive and negative Cotton effects at 404 nm and 417 nm of cytochrome c. The horse, human, and rat cytochromes c display less of an increase in the ellipticity of the positive Cotton effect at 404 nm, but more of a positive change in the negative Cotton effect at 417 nm than the C. krusei or D. melanogaster proteins. Interaction with yeast cytochrome c peroxidase elicits only a positive change in the ellipticity of the positive Cotton effect at 404 nm. No significant change is observed in the negative Cotton effect at 417 nm. Rat cytochrome c variants with a phenylalanine in place of tyrosine-67 and/or an alanine in place of proline-30 all display circular dichroism spectral changes upon binding to cytochrome c oxidase or cytochrome c peroxidase identical to those of the unaltered protein. The increase in ellipticity at 404 nm upon binding occurs even though replacement of tyrosine-67 results in the loss of the positive Cotton effect at this position. Polyglutamate and phosvitin complexes of cytochrome c show changes in the circular dichroism spectrum similar to those observed with cytochrome c peroxidase. However, the magnitudes of the spectral changes were considerably less. A model is proposed in which the main cause of the circular dichroism spectral changes observed upon complexation arise from the exclusion of solvent from the exposed front heme edge. According to this model, the exclusion of solvent changes the relative asymmetry of the environment of the electronic transitions of the heme prosthetic group of cytochrome c, resulting in observed circular dichroic effects.